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Cross Reference to Related Applications 

This application claims the priority benefit of Taiwan application serial no. 91 1 18640, 
filed on August 1 9, 2002. 

Background of Invention 

[0001] Field of the Invention 

[0002] The invention relates in general to an apparatus and a method of power 

compensation and an optical device using the same, and more particularly, to an 
apparatus and a method of power compensation and an optical device using the 
same, which compensates a write power according to a servo error signal. 

[0003] Related Art of the Invention. 

[0004] In the commonly known optical device, a laser beam can be used to record or 

write to a compact disc (CD) for storing required data. Currently, recordable compact 
disc (CD-recordable or CD-R) and rewritable compact disc (CD-rewritable or CD-RW) 
have been developed to record/reproduce data using a light beam to write or read the 
data. 

[0005] 

For the data writing process, the write power of the light beam is reduced or 
unstable due to certain operation factors, such as the dust deposited on the surface of 
the compact disc or a finger mark remaining thereon. The conventional method for 
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compensating the write power of the light beam includes a running optimum power 
control (ROPC) using a write radio frequency signal. However, under certain 
circumstances such as the amplification of the servo error signal caused by poor 
manufacturing process of the compact disc that reduces the effective write power on 
the disc of the light beam, running optimum power control cannot obtain 
compensation in real time. 

[0006] Particularly after the burning operation for recording the compact disc or when 
speed multiplication has been increased, that is, the rotating speed of the spindle 
motor has been enhanced, the unstablility of servo system occurs even more 
frequently due to the poor manufacturing process of the compact disc. For example, 
for vertical or radial noise, vertical deviation disc, or the eccentric disc, a real-time 
compensation cannot be achieved by running optimum power control, so that reading 
error occurs. 

Summary of Invention 

[0007] The present invention provides a power compensation apparatus to compensate a 
write power. The power compensation apparatus comprises a signal extraction circuit, 
a gain setting unit and an adder. The signal extraction circuit is used to extract an 
absolute value of a portion of an error signal over a threshold voltage of the signal 
extraction circuit. The gain setting unit generates a compensation signal using a gain 
to adjust the absolute value of the error signal over the threshold voltage. The adder 
then adds the compensation signal into the write power. The error signal is the servo 
error signal caused during operation of the system. 

[0008] 

The present invention further provides an optical device that uses a light beam 
such as a laser beam to perform data recording/reproducing on an optical record 
carrier such as a compact disc. A light beam is used to write data in or read data from 
the compact disc for data recording/reproducing. The optical device includes a power 
compensation apparatus for compensating power of the laser light beam. The power 
compensation apparatus includes a servo error signal extraction circuit and a gain 
setting unit. The servo error signal extraction circuit is used to receive a servo error 
signal and extract an absolute value of a portion of the servo error signal over a 
threshold voltage of the servo error signal extraction circuit. The servo error signal is 
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an error signal generated by a servo system, for example, a servo error signal output 
from a radio frequency (RF) amplifier. In one embodiment of the present invention, a 
focus error signal is used as an example of the servo error signal. The gain setting 
unit then receives the absolute value of the portion of the servo error signal over the 
threshold voltage and generates a compensation signal using a gain value to adjust 
the absolute value of the portion of the servo error signal over the threshold voltage. 
An adder is then used to add the compensation signal to the laser light beam, so as to 
compensate the write power thereof. 

[0009] In the above power compensation apparatus or the optical device including the 

power compensation apparatus, the servo error signal includes a focus error signal or 
a tracking error signal. 

[001 0] The present invention further provides a power compensation method to 

compensate a write power. A servo error signal is received, and an absolute value of a 
portion of the servo error signal over a threshold voltage is extracted. According to a ; 
gain value, the absolute value is adjusted to generate a compensation signal. The 
compensation signal is then added to the write power. 

[001 1] The present invention also provides an optical device suitable for use as a light 
beam for recording/reproducing data in a recording carrier. The optical device 
comprises a power compensation apparatus and a gain setting unit. The power 
compensation circuit is used to control the power of a laser beam. The power 
compensation apparatus comprises a servo error signal extraction circuit that has a 
threshold voltage. The servo error signal extraction circuit is used to receive a servo 
error signal and to extract an absolute value of a portion of the servo error signal over 
the threshold value. The gain setting unit is used to receive the absolute value of the 
portion of the servo error signal over the threshold value and to generate a 
compensation signal using a gain value to adjust the absolute value. The 
compensation signal is then added to the power of the laser beam. 

[001 2] The present invention further provides an optical device for 

recording/reproducing data in a record carrier. The optical device includes a power 
compensation apparatus for controlling the power of the light beam. The power 
compensation apparatus is used to receive a servo error signal and extract a partial of 

APP_ID=10065515 Page 3 of 10 



a servo error signal over a threshold voltage. Using a gain value to adjust the absolute 
value, a compensation signal is generated and added to the power of the light beam. 

Brief Description of Drawings 

[001 3] These, as well as other features of the present invention, will become more 
apparent upon reference to the drawings wherein: 

[0014] Figure 1 shows an optical device comprising a power compensation apparatus 
according to the present invention. 

Detailed Description 

[001 5] The present invention is described in the following embodiment and illustrated in 
the accompanied drawing. In the accompanied drawing, the same or similar devices 
are denoted by the same reference numeral or symbol. 

[0016] The present invention provides a power compensation apparatus to compensate a 
write signal. The power compensation apparatus comprises a signal extraction circuit 
having a threshold voltage and a gain setting unit. The signal extraction circuit is 
operative to extract an absolute value of a portion of an error signal over the 
threshold voltage. The gain setting unit then sets a gain value according to the 
absolute value and to add the absolute value into the write power for compensation. 
The error signal is the error generated during operation of the system. 

[001 7] The present invention can be applied to an optical device which uses a light beam 
such as a laser beam to record/reproduce data in an optical record carrier such as a 
compact disc. The light beam is used to write data into or read data from the compact 
disc to record/reproduce data. 

[0018] 

The optical device includes a power compensation apparatus to compensate 
power of the laser beam. The power compensation apparatus comprises a servo error 
signal extraction circuit and a gain setting unit. The servo error signal extraction 
circuit is used to receive a servo error signal and extract an absolute value of a portion 
of the servo error signal over the threshold voltage. The servo error signal includes an 
error signal generated by a servo system, for example, a servo error signal output 
from a radio frequency amplifier. In this embodiment, a focus error signal is used as 
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an example. The gain setting unit receives the absolute value to set a gain value to 
compensate the power of the laser beam. Thereby, the variation of power caused by 
the servo error signal is compensated. An adder can be used to add the gain value to 
the laser beam, so as to compensate the write power. 

[0019] Figure 1 shows a circuit diagram of the optical device 100 including a power 

compensation apparatus. The power compensation apparatus comprises a servo error 
signal extraction circuit 1 1 0 and a gain setting unit 1 20. The servo signal extraction 
circuit 1 1 0 has a threshold voltage and is used to receive a servo error signal 1 02, and 
to extract an absolute value of a portion of the servo error signal 1 02 over the 
threshold voltage. That is, the absolute value of the portion of the servo error signal 
1 02 over the threshold voltage of the servo signal extraction circuit 1 1 0 is extracted 
for following computation. The servo error signal includes the servo error signal 
generated from a radio frequency amplifier, for example. The gain setting unit 120 
receives the absolute value of the servo error signal 1 02 over the threshold voltage 
and sets a gain value 1 14 according to the absolute value 1 12 and pick-up head 
characteristic. The value 1 22 is used to compensate the power laser light beam 1 24. 
The compensation can be implemented using an adder 130 to add the gain value 122 
into the laser beam 124 to obtain the compensation for the light beam 132 applied to 
the optical recording/reproducing apparatus 140. The write or read operation of the 
optical recording/reproducing apparatus 140 can thus be performed on the record 
carrier 1 50 such as a rewritable compact disc. 

[0020] In one embodiment of the present invention, in addition to setting the gain value 
according to the partial value of the servo error signal over the threshold voltage, the 
gain setting unit 120 can further adjust the gain value according to the characteristic 
laser power of the optical pick-up head. 

[0021] Other embodiments of the invention will appear to those skilled in the art from 
consideration of the specification and practice of the invention disclosed herein. It is 
intended that the specification and examples be considered as exemplary only, with a 
true scope and spirit of the invention being indicated by the following claims. 
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